Background: Deterministic formulas highlight the relationships among prediction accuracy 21 and potential factors influencing prediction accuracy prior to performing computationally 22 intensive cross-validation. Visualizing such deterministic formulas in an interactive man-23 ner may lead to a better understanding of how genetic factors control prediction accuracy.
meta-analysis of deterministic formulas. Erbe et al. (2013) inferred parameters that influence 48 prediction accuracy in deterministic formulas via a maximum likelihood. Collectively, these 49 studies have shed new light on alternative aspects of factors influencing predictive perfor-50 mance that may not be obvious from empirical genome-enabled prediction analysis based on 51 CV.
52
In particular, visualizing such deterministic formulas may lead to a better understanding 53 of how genetic factors control prediction accuracy. Typically, visualization involves gener-54 ating a static two-dimensional graph, where the y-axis is the genomic prediction accuracy 55 and the x-axis is one of the factors influencing prediction accuracy, while keeping the other 56 factors constant. Given that this type of static graph is a snapshot of complex dynamic 57 system, if users want to change parameters, they need to re-type and re-execute the code.
58
To overview the whole landscape of genomic prediction simulation, we need an efficient vi-59 sualization tool that is capable for generating interactive as well as dynamic graphs. The 6 of all the parameters described above on the degree of prediction accuracy. A user can click 90 a link located within each deterministic formula simulator to access original journal articles.
91
Below are deterministic formulas currently implemented in ShinyGPAS.
92
• Daetwyler et al. (2008, 2010) 
where N is the number of individuals, h 2 is the heritability, and M e is the number of 93 independent chromosome segments.
94
• Goddard (2009)
where λ is M e /(h 2 log(2N e )), α is 1 + 2(M e /N h 2 log(2N e )), and N e is the effective 95 population size. 
where b AC is the square root of the proportion of the genetic variance in predicted 102 population C explained by the markers in training population A, r G AC is the genetic 103 correlation between populations A and C, h 2 A is heritability in population A, b BC is Figure 1 : Each deterministic formula is implemented in a tab on the top. The y-axis is the prediction accuracy or squared prediction accuracy and the x-axis is one of the parameters. Parameters including heritability, the number of individuals, the number of independent chromosome segments, effective population size, and the proportion of genetic variance explained by the markers can be set by the user.
